Molecular pathways of spontaneous and TNF-{alpha}-mediated neutrophil apoptosis under intermittent hypoxia.
Apoptosis of polymorphonuclear cells (PMNs) is a fundamental mechanism to halt inflammation. It limits the lifespan of PMNs and thereby decreases tissue injury. In PMNs, unlike in other cells, hypoxia profoundly inhibits apoptosis. However, most studies investigating hypoxic effects on the functioning of PMN focus on acute or chronic sustained hypoxia. Thus, the mechanisms by which intermittent hypoxia (IH) affects PMN apoptosis are not known. Flow cytometry and Western blotting were used to evaluate mechanisms of constitutive and TNF-α-mediated PMN apoptosis in IH. The levels of NF-κB, p38 mitogen-activated protein kinase (MAPK), TNF receptor-2 (TNFR-2), intracellular IL-8 and its surface receptor CXCR2, were determined. Specific NF-κB (gliotoxin and parthenolide) and p38MAPK (SB202190) inhibitors were also used. TNF-α-mediated PMN apoptosis was concentration-dependent; low concentration increased PMN survival, whereas higher concentrations accelerated apoptosis. However, at all TNF-α concentrations, PMN survival was higher after four IH cycles than in normoxia. However, increasing the IH cycles to six abolished the pro-apoptotic/anti-apoptotic effects of TNF-α. Also, IH increased TNRF2 expression, nuclear NF-κB translocation, p38MAPK phosphorylation, and expression of IL-8 and CXCR2. The NF-κB inhibitors gliotoxin and parthenolide increased apoptosis and decreased IL-8 and CXCR2 expression. Also, the p38MAPK inhibitor SB202190 increased apoptosis and decreased IL-8 expression but had no effect on CXCR2 expression. Collectively, these findings provide insights into the mechanisms that prolong PMN survival after IH exposure and demonstrate the essential role played by NF-κB, the p38MAPK signaling pathway, and downstream genes in this process.